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Thus we might continue our inquiry into the climate of 
San Jose. Gathering the facta from any one section of a 
table such as I have prepared for that city is very easy. 

As suggested above, the recording of weather types for 
any one station will usually re uire the use of but a part 

ven station the larger will be the section of the 
classi at ar- cation needed. 

When we wish to compare stations (entries in the table 
being made with various types and colors of figures 
corresponding to the stations and months or seasolis) it 
may or ma not be necessary to pre are the complete 

instance, in comparing certnin low-latitude desert stntions 
with certain high-latitude interior continental stntions. 
It would not be necessary in comparing stations haoing 
very similar climates. For instsnce, if w e  compare 
conditions at St. Paul, Minn.. at  6:40 a. in. during 
January, 1907, with those tliut prevailed at St. Louis, 
Mo., at  the same ‘time, we need five temperature groups 
(To to T+, inclusive) and three relative humidity groups 

COMPARISON OF CLIMATES 

of the whole range of ty  es in x t e com lete classification 
Obviously the greater t R e range of crhatic conditions 

form of tab i e for 720 types. It woul I! be necessary, for 

(H, to inclusive) only. If, however, we compare 
afternoon conditions during July at San F’rancisco, Calif., 
with those existing at  Fresno in the same State at the 
same time, we require a much lar er section of the table; 
in fact all the humidity classes an the six upper tem er- 
ature oups are necessary, as is shown in Table 11, 
where Yhave made such comparison, using data for the 
three-year period, 1905-1 907. 

Various possibilities of appl.yinin,o graphic methods to 
the depicting of welither types based on the classification 
here proposed, will occur to the reader, though space does 
not permit of their discussion here. 

e % 

CONCLUSION 

The writer believes that, from a set of weather-ty e 

Snn Jose (at least if frequency ercentags be derived 

of a climate for health, pleasure, certain industrial and 
agricultural operations and inany other purposes, can be 
ascertained to grenter advantage than bv any other 
known method: nnd, further, that some such analysis of 
the originti1 observations is necessary to an adequate 
conception of a climate. 

frequency numbers such us those presented here P or 

from records for several years) t f le degFee of suitability 

WEATHER TYPES IN THE CLIMATES OF MEXICO, THE CANAL ZONE, AND CUBA’ 
By J. ELMER SWITZER, Ph. D. 

[Indiana University, Bloomington, Ind.. December, 18331 

This study of the freguenc-y of weather ty es in the 

Cuba is t-m effort to determine the actual weather esperi- 
enced by the inhabitants of these stations within the 
Tropics. 

As a more systematic attempt is made to develop this 
part of the world, the problem of adjustment by white 
man to the conditions of tropical climate will become 
more and more important. The frequency of unfavor- 
able types of wenther at  given stations and the frequency 
of interruptions in the sequence by a more favorable ty e 
will become significant in a greater degree. since t K e 
derelo ment of the vast resources of the Tropics depends 
upon t e ability of rogressive peo les to live and work 
in the climatic coniitions found t ere. Thus it seems 
that a study of the weather conditions to be encountered 

elements to- 
seem to affect man 

most and to determine of each in the 
climate of the nine necessary data 
were available, and to determine also in some degree the 
se uences of the various types. The stations are located 

Pacific termini, respectively, of the Canal Zone; Vera Cruz, 
Prqpeso, and Matamoros, on the east coast of Mexico; 
Salina Cruz and Manzanillo. on the west coast; Mexico 
Cit , on the plateau: and Habana, Cuba. They range 

All are 
near sea-level except Mexico City, which haa an eleva- 
tion of about 7,000 feet above mean seti level? 

Certain arbitrary classifications of weather types are 
made. All days with mean temperatures (genernlly 

climate of certain cities in Mexico, the Canal 5 one, and 

I& R 

as 1 ollows: Colon and Balboa Heights at  the Atlantic and 

in 9 atitude from about 9’ N. to about 26’ N. 

1 Presented before A8soclatlon of Amerirnn Geographers and Arneriran Mrteorologicnl 
locicty, Cincinnati, Ohio, Dec. 27, 1923. See Bull. Am. Metl. SOC., January, 1034, vol. 
5, p 9-11. 

18rateN acknowled ment is due for their aid In the pursuit of this study to the 
following people: To daj .  Z. Kirk h i c k ,  chief hydrographer of the Canal Zen;;. Sr. I .  
0. Jones. director Metcoroloaico Zenentral. Tacubaua. Mexlro:  Sr. Josb Mlllbs. director 
Observaiorlo Nadonal CuhC and to Mr. P. C Dky. meteorologist in char Climato- 
logical Division U. 8. Weathlr Bureau, fir the detaild dafafurnished. Dr 8?L. Fasslg. 
meteorologist oi Porto Rico- and J. F. Breunan. of Jamaica, for furtder data furnished 
but not incorporated In thiipaper; Dr. Charlea F. Brooks for bls helpful suggestions ir 
securing and compiling the data. 

taken as (max.+min.)j2) over 68’ F. are classed as 
“hot,” those with mean temperatures between 50’ F. 
and 68’ E’. are considered “inoderttte,” while those with 
mean teniperntures between 32’ F. and 50’ F. are 
designated as “cool.” If the wind during the day 
reached a niaximum velocity of 25 miles per hour for 
a five-minute period or longer, the day is considered 
“wind-y.” Days with 0.01 inch or more of rain are 
called rainy days. By combining these factors, the 
following nine wenther types are adopted : Hot-rainy, 
hot-fair-and-windy, hot-fairand-quiet, moderate-rainy, 
moderate-fair-and-windy, moderate-fair-and-quiet, cool- 
rain?, cool-fair-and-\vindy, cool-fair-and- uiet. Three 
additional types would be used where t ?I e mean tem- 
perature of the day was below 32’ F.; i. e., cold-snowy, 
cold-fair-and-windy, cold-fair-and-quiet. In  the stations 
considered in this paper the last three types were not feund. 

It is recognized at  the outset that this classification does 
not include many items it would be desirable to include, 
but with the present practices of compiling and recording 
data, even the above designated informntion is difficult 
to obtain. 

The weather type each day during the five-year period 
1917-1921, inclusive, wns determined and charted for 
each of the nine stations3 in the followin way: The 
temperature of the day WRS indicttted hacolor ;  red 
representing hot days; green, moderate days, and blue, 
cool days. A windy day was indicated by a s uare, and 
a quiet day by a circle. A rainy day was in 8 icated by 
shadin the circle or square, and an open circle or square 

obtained by counting the whole number of tinies a type 
occurred eiich month for the five-year period and com- 
puting the average number of recurrences per year for 
thnt month. These were plotted on the accompanying 
chart as nearly as possible in proportion to their frequency 
of occurrence, as computed by 10-day periods. 

stood P or a fair day. The averages of each t.ype were 

~~ ~~~~ ~~~ ~ ~ 

I The data for Manzanlllo are nrallable lor only a twoand-a-half-year perlcd. for 
EIabana for four years. Data are leeking for the following other stations: At Vera 
Crur for February, 1918; at Mine Cruz for May and June, 10% at Balboa Heights for 
Aprll and October, 1918; and for Colon In April. 1917. 
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The weather types at the low latitude coast stations are 
given in Tables A and B. They show a marked contrast 
111 the se uence of weather types on the east and west 

Zone the difference is quite ap arent. Colon (Cristobal) 

days well distributed throughout each month, while 
Panama (Balboa Heights) at  the Pacific estremit is 

Janua 
rainy ?&s is nearly one and one-half times as many at  
Colon as at Panama. The difference in the two stations 
is further emphasized by the fact that during the "rainy 
season," from May to November, inclusive, at  Colon 
only four times in two years was the sequence of hot- 
rainy-days interrupted by three or more successive fair 
days, while a t  Balboa Heights such interru tions occurred 

to September, 50 otherwise successive rainy days eac 
ear are interrupted b a single fair da not more than 

&ur or five times, w&e at Balboa di hts a 20-day 

cessive fair da s m d  one or two single fair days. The 
average rainfat for Colon is 137.9 inches; for Balboa 
Heights it is 69.4 inches. 
TABLE A.-The average number of days each wealher type  occurred 

per month at the ertremilies of the Panama Canal during the Pile- 
year period, 191 7-1921 

coasts. 9 ven in the narrow neck of land of the Canal 

at the Carribean terminus o P the canal has hot-rainy 

dominated b hot-fair-quiet or hot-fair-windy days P rom 
to 1 pril, inclusive. The total number of hot- 

E 17 times during the same period. At Co s on, from Jul  

rainy period is usually interrupted by at K east two suc- 

COLON (CKISTOBAL), LATITUDE 8' 21' N. . 

PANAMA (BALBOA HEIGHTS). LATITUDE 8' 56' N. 
___. - - . - . . . - 

I I I I I I I I I I I I  

TABLE B.-The average number of days per month each weather 
type occurred during the five-year period 191 7-1961 at Salina 
Crrte, Manzanillo, Vera Cruz, and Progreso. 

SALINA CRUZ, LATITUDE 16' V N. 

VERA CRUZ, LATITUDE 190 11' N. -- 
1 1 1 1 1 1 1 1 1 1 -  

HOt-Falny _ _ - _ _ _ _ _ _ _ _ _  
Eot-fair-windy _ _ _ _ _ _ _  
Hot-fair-quiet. _ _  - - - - - 
Moderate-rain y. _ _  - - - 
Moderate-fair-wind y 
Moderate-fali-quiet. - 

- . . -. 

PROGRESO, LATITUDE 21' 11' N. 

I I ao/ 0.01 001 ao; 3.6: S.6 9.0; 3.0' 1.01 0.0 

Z i  51 25.0 20.0 29.0' 25.4' 21.2 23: 41 19.01 25: 0 2810 31.0 
2 0 1  3.0, 8.01 0.01 0.0, 0.4 O.O/ 0.0; 0.0 0.0, 0.0 

0 5 3.0: ?: 01 2.0 1.0 1.- 1 0 20 2 0 1 01 a0 

I l l ! : : : !  I I 

1 More rainy days were also windy than there were hot-windy-days. 

The difference in the weather of the two coasts is 
further illustrated by a comparison of the sequence of 
types at Vera Cruz with those at Salina Cruz and Man- 
zanillo, (Table B.) At Salina Cruz,. during the seven 
months of November to May, inclusive, hot-rainy da s 
occur an average of but five times. At Manzand,  
during the penod for which the data were available 
(June, 1919, to December, 1921), rain occurred but once 
between November 1 and June 19. At Vera Cruz, on the 
east coast, though dominated by hot-fair-quiet days for 
the same period, has more than twice as many hot-rainy 
days aa has both the above-mentioned Pacific coast sta- 
tions. While hot-fair-windy days occur more frequently 
at the Pacific coast stations, yet of these Salina Crur has 
a much greater number than any other station. A few 
moderate-fair-quiet days occur at Manzanillo, but at 
Salina Crux only three such days occurred in the five- 
year period. On the other hand, Vera Cruz has all three 
of the moderate tern erature t es, and more than one- 

Progreso, Yucatan (Table B), differs much from the 
types iven above. Hot-fair- uiet days may be said to 

sli htly by moderate-fair-quiet days in January and 
Fe, % ruary, and by hot-rainy days which reach a maxi- 
mum in June, and again in October. Progreso seldom 
has as many as four successive rain days and has more 
than two such days only about a B ozen times per 
From November to May, more than 92 per cent of d:,: 
days are hot-fair-quiet. 

TABLE C.-The awrage niimbsr of days per month each weather type 
occibrred ditring the five-year period 191 7-19.91 at M&moros; 
Hnbnnn, Cuba; and Mexico C.ity 

fourth of the days o P January 9p ave the moderate types. 

prerai P throughout the year. ?he sequence is interrupted 

MATAMOROS, LATITUDE 2 8 O  N. 

Type 

not-rainy - - - - - ~ - _ _  - - 
Hot-fair-windy- - ____ I  
Hot-fair-quiet _ _ _ _ _ _  - -1 
Moderate-rainy.. . - __I 
Moderate-fair-windy j 
Moderate-fair-r4uluiet--1 
Coal-rainy. _ _  - - ~ ~ __ I  
Cool-fkr-windy.. - - - - 
Cool-fair-quiet. _ _  - - - -! 

I 

MEXICO CITY, LATITUDE lQo 26' 

HABANA, CUBA, LATITUDE !Bo W N. 
-- 

Hot-fair-quiet _ _ _ _ _ _ _ _ _  IS. 0 14.5 18.01 li. 0 17.8 16.0 
Moderate-rainy _ _ _ _ _ _ _  2.5 1.5 0.5 ao ao a0 
Moderate-fair-windy.. 1.8 1.5 0.5 0.0 ao ao 
Mode~ate-f~r-quiet.-- 3.6 3.8 1.5 0.0 a0 0.0 

Hot-fair-wlndy _ _ _ _ _ _ _  4.0 4.0 L8i 8 8  7.8 4 8  
Hot-rsiny _ _ _ _ _ _ _ _ _ _ _ _  3.2 2.8 4.8) 4.3 5.5 8.2 

Matamoros is the on1 station studied that has an 
a preciable number of of the cool weather types 
(gable C). It lies just without the Tro ics and serves 
to emphasize the effect of location accoring to latitude. 
The cool types of weather begin in November and reach 
a maximum (31 per cent) in January, one-fourth of 
which are cool-rainy days. Durin the winter months 

fourth are hot-fair-quiet, the remainder are divi ed among 
the other seven types and give great variety to the 

8 about one-half the days are mo 8; erate-fair- uiet, one 



weather. The “rain season,’’ from June to October, 

fair-quiet days the remainder. 
The effect of altitude is clearly shown by the weather 

types of Mexico Cit (Table C). Althou h about the 

City is dominated almost entirely b the moderate tem- 

&ths of 3 the days are moderate-fair-quiet. A few 
hot-rainy days and about three times as many hot-fair- 
quiet days occur between the middle of April and the 
middle of June. At no other time does the average 
temperature of the day reach 6s’ F. Moderate-rainy 
days occupy about two-thirds of the time from May to 
September, inclusive. The increased cloudiness and 
evaporation are probably tlie largest factors in main- 
tairsin moderate temperatures durina t.he summer sea- 
son. %exico City would appear toxave  almost ideal 
weather for a winter resort of tlie Northern Hemisphere. 
TABLE D.-The mean annual raitgdl at the different stations and 

the airerage mcvnbet of rainy days for eaeh station during the jitle- 
year period 1917-1920 

has hot-rainy days a 5 out one-third the time and hot- 

same latitude as 2 anzanillo and Vera 8 ruz, Mexico 

erature t es. From October to 1 pril, inclusive, four- 

Statlon Inches 
rainfall 

-- 
Numher 

?f rainy 
days 

228.0 
154.4 
90.0 
46.0 
32 0 

Bi 
80.0 

Habana serves to compare the weather types of an 
insular location with those of continental stations of 
similar latitude (Table C). The fre uency of hot-fair- 

resemblance to the west-coast stations. The distribution 
of hot-rainy days throughout the year, with a maximum 
in late summer, is like that of a modified eastern coast 
climate of low latitude. Unlike the sequences at  most 
stations on the continent, no one type occurs on many 
successive days. Three or four successive hot-rainy 
days occur but about five times per year, and hot-fair- 
quiet days, which exceed all others in number, seldom 
occur on more than 10 successive days. 

The average annual rainfall and the average number of 
rainy days is given in Table D, from which man intereat- 

Heights has about the same annual rainfall as Vera 
Crus, yet has one and seven-tenths times as many hot- 
rain days. Mexico City has about one-third aa much 
rainfall as either Balboa Heights or Vera Crus, yet has 
three-fifths as many rainy days as the former and one 
and four-tenths times as many as the latter. Progreso, 
with 75 per cent as much ramfall as Mexico City, has 
but 29 per cent as many rainy days. 

From the above comparisons and man more that 

annual and seasonal rainfall, temperature, and wind 
velocity and direction data do not give an ade uate 
conception of the weather conditions experienced. b a y  
not some combination of the weather elements into types 
of weather units be found that would more adequate1 
depict the weather and climatic conditions under whic 
the people live, work, and find their recreation? 

windy days, with a maximum in Apn 7 or May, shows a 

ing comparisons may be made. For exampe, 19 Balboa 

might be made, it seems evident that, for t K ese stations, 

E 
TORNADOES IN ALABAMA 

By WELBY R. STEVENS 
[Weather B u m u  Oftlce. Montgomery, Ala., April 1,182.5] 

A list has been made of tornadoes that have been re- 
orted in Alabama since 1794. All available records 

Eave been searched in an attempt to make this list, as 
coniplete as possible, although completeness is not 
claimed, due to lack of information, especially in the 
early years. Prior to 1871 the list follows that of Finleg, 
almost without esception, and while his work was evi- 
dently the result of much labor and as com lete as pos- 

the State up to the first hdf of the la.st century, many 
tornadoes must hare escaped not,ice. Advantage was 
also taken of the valuable Special Paper No. 1 of the 
Alabama Weather Service: Record of the Weather 
from 1701 to 1885, by Capt. W. H. Gardner, Mobile, Ala., 
which, however, contains little information about tor- 
nadoes. The following sources have been used in the 
tabulation: Re ort on the Character of Sis Hundred 
Tornadoes, a n 1  Tornado Studies for 188-4, by John P. 
Finley, U. S. Signal Service, Bulletins and Special 
Papers of the Alabama Weather Service, and the suc- 
ceeding Climatological Dat.a, Blabanis Section, of the 
Weather Bureau, Annual Repork of the Chief Signal 
Officer, U. S. Army, and of the Chief U. S. Weather 
Bureau, THE MONTHLY WEATHER REVIEW since 1876, 
and correspondence and original records on file at  the 
Montgomerv, .4h, Weather Bureau Office. Many sec- 
tions of the State are still thinly populated, and doubtless 
many tornadoes in recent years have oc.curred without 
coming t.o notice but certainly the most severe ones 
since the establiskrnent of the Si n d  Service in 1571 

sible at  the time, in view of the sparsely setk P ed nature of 

appear. The list, Table No. 1, s % ows the county in 

which the tornado occurred, the date and time of occur- 
rence, direction in which the tornado moved, number 
killed, number injured, and amount of property damage, 
where t,hese data could be obtained. 

TABLE 1.-Tornadoes reported in  Alabama: Earlieat record to 
April 1,  19.36. 

- ----- 
I794 

1 8 9  

1823 

1 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  Aw. - 

2 Morgan _ _ _ _ _ _ _ _ _ _  Apr. 16 

3 Chilton _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _  
4 Morgan _ _ _ _ _ _ _ _ _ _  Apr. 6 

5 Pickens _ _ _ _ _ _ _ _ _ _  
6 Tuxalooea _ _ _ _ _ _ _  Apr. 25 

7 Calhoun _ _ _ _ _ _ _ _ _  May 1 

1824 

I l t B  

1.330 

1834 
8 Morgan _ _ _ _ _ _ _ _ _ _  June 16 

, Numberof 
j parsons- 
-~ 

of path loaS 
,Ellled Injured 

Time Direction Property 

-_---- - 
I 


